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(54) METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE, CIRCUIT BOARD, AND 
ELECTRONIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device wherein the warping of a substrate can be 
suppressed or removed which comes from a difference in 
physical constant between the substrate and a functional 
layer formed on the substrate, and also to provide its 
manufacturing method, a circuit board, and an electronic 
apparatus. 

SOLUTION: The method of manufacturing the 
semiconductor device having an electrode 34 extended 
through the substrate 10 comprises processes of forming a 
concave portion H4 in the active surface of the substrate; 
forming a first insulation layer on the active surface of the 
substrate including the inner surface of the concave portion; 
forming the electrode by filling the inside of the concave 
portion formed with the first insulation film 22 by a 
conductor; removing the rear face side of the active surface 
to expose the electrode and the first insulation film formed 
in the periphery of the electrode from the rear face of the 
active surface; and forming, on the rear face of the active 
surface, a second insulation layer 26 having the same direction for the internal stress as that of the 
first insulation layer. 
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ft^li^/ F 1 6*JEJ|RUTfc±V^. 
[0017] 

;otiA-7 fi 6i±» J Fffi^l^^i^T*»#:^•7r2^oM^asl5^cM^-C'•fM$^^-c 
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[0026] 
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26C0J1J¥^0. 5jLimt*l.. -iltC i 0 , ^ 1 tfOffiSJg 2 2 t JI2 2 8 t CO 
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ifctc, 02 (b) tS^-idte, W^^r p 1 6fcjpfLTMPgCH2SrffM-f-So 

•e<omflsfl*p5:¥Ji«, *-rsai u/smfw h 1 6t>i^7 s^-v 9 >m 1 sco^a 

act:. ^^--^5flfcl'^h*v^t LT, ti^-/F16JF7-fX7f 

*§MH-fuf, 02 (b) t^iat:, wt<y hi 6fcMnaiH2jWBiat3:fis. 

[0037] 

act, 12 (c) fc^rrj: 3 x« i o<t>±jj0>£ffitzimm2 o itmm-& . 

£<738M*ffiS2 0{i\ F5-<X7fy/Cj:0iSl 0£31§PH3£#7l-f-£l§?t. 
fcUTMiWN&fc<»reib4. sirtJ. *etSflS2 0fiDB!SWi. SSI 0t^L-T4?LMH3^ 
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4. ±^L/£=t3tife8)»2 0 (SiO,) £v*?fcLTffl^4#, *6»]B2 

?FM-r-g.¥»#;^-yr«JJ^tjetT3SeiaS$ix-l., tthh, f«ftf7 7^ftHW 
^JlStTx-y^>^Lfef*(c, ?L*H3»rt*fc»iftUfc«flfe?>jfcaHll3&JaHKl 0«« 

HtsajwfSAafc, TL»H3^s»»^rft. BLhfcio, @2 (c ) fc^r^a 
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fi5 2m^-ffLxmm i o tig*-*-* . ®#^J5 2 1 lt. a^ttaawt^iieswfctt 
iara^)»(fce«^tfl6ffl^*w*ta4L^. ifLtio. »a o^t^Hi 0 a 

m5 2 b Lxmmmitmmmm^xmitmmmitmmLfzm-sizte^ immt5 0 
bLx%7xm<nmmtt?i*&m^h<nbm$.v\\ zcom^. mhmbwso^jmi^ 

[0052] 

atfc, H5 (b) ill O^IBl Ob^Kx 7 f y/U> 

«IMi2 20jfc«ai5*JfmS^ *«1 O^RHi 0bi»)iWi(cmi34(?>5BB»*E 
a^"S. ;<ox 7 f>'7'at ^x-y hx-/f->-^4^{i:b"5'<'x-/f-y^(7)M^^fflv , > 
*ti, SSI 0^*H1 ObSrfflW®L7tf*t. x 7 f y/^-.tlfiif2 
2tf>JfcSH»£*fflS-&4£'3(="«tfJ, «S^iai*3ffiBW-*ii:*^*S. 4fc. SSI 



(11) 



#!B2005-310817 (P2005-310817A) 



o <?ox -/ +-y? t mmiz „ m&m 2 2 axu-'rmm 2 4^^-y^y^vxm^txhx^ 

[0053] 

SC, H6 (a) tCTK-TJ; olz. mWLl 0 Yaffil Ob^ffiC, I2«l2 

, «!26iLTS i0 2 1>Si N^fOfeM^ffM-rS^tii. CVDStiot 
ffM^&W^lf^LV^ ±fc, SOG*ffl^T«IWi2 6*»JKLT«>J:^. SOG (S P 
in On Glass) ii N MTfJ L^fJHC4 0 0 'CgS^vSST'^— > ^'f >I fctCj; 0 S i O 

2 1 o . ge^jt lt l s i ^)*Hie«wfcffiffls*i.-c v^s . mmi 

[0054] 

Sr*5, S8C 1 0 ««1 10b <7)£Wlztmm 2 6 Dt- SSlOW 

SMI 0 bt&tf&*I3 4«MB2W J 4;:. MBmtzifflM2 6&MtfLLX 4>±V>. 

[0055] 

06 (b) fc^idte, «1l3 4^5feS§fl£Sift$-ii:&o £#Wfc«, « 

*3 4»ifc«ait*aoTv^ttiM2 6. Kiev 2 2*3 iinF«M 24^1^* lt, mm 

3 4<^yggB£fftij£^£. *feS«2 6. 2*3j:y;'Tt«2 4«l^*{i:. CMP 

(Chemical and Mechanical Polishing) ffi^^fiZX ot fTO . CMP(i 

ffl gffi «t 6 fflffiS WW® fc . Z fcffite £ ft S ffl*S«c ± 6 1 t^fEM i; tfHMa-S- \ ^z X r> 
X. afcKeoffiatffafceo-C**. fcii. *6Rif2 6. ffi8H2 2fcJ:yT»2 4 
SCiOUte-rilRC. *«3 4«jfcJS«£Bf»LTt>J:^. TASK 2 4**^ 

[0056] 

mmmz ± o s#m 5 2 £^s? lt . s« 1 0 & ^a^spw 5 0 six <o n 
-to mz. mmi o«ni obt^yy/f-r (Efi^tm&) tKOfttntir, a 
mi ozrj isyf-t&ztizx k>, ^m^-yycommz^-m-t^. srts. co 2 i/- 

[0057] 

Hl3<0A«fcffiS'f-4ai*t:*J»t6fifcfeHT»4. #Wf772a, 2bll Til 
W2N»*f-vT2bfc:tStt4mi3 4«^h«^)±iif(C, _Ul?)¥^**>y7°2 afc£ 

if&mm3 4coy°77fflcoTmmtimw;-tz>£oi / znmti>, zlx. wymioi-ft- 

bi/Zi. 0. #¥#ftcf - <y r 2 a , 2 b fctJW4WK3 4 *«IC«^tS . ftttW 
(ci 0^>-rS4 0 #¥Sftf772 a, 2b^fflStc 

jDff-tS . ZtllZX 0 , A>?I4 0 t «ffi3 4 fc 0>&&GliliZJ\yr&&&m&ZtlX „ 

mm&mmfits£vm5m£.&&ztLi . jsllku: o . ?r 2 a, 2b **e*6 

[0058] 

e^mtizfe-ix^jjizg.Bt&cox', ±m<n^m^-vy'2 &<7ymmi obca 

1 0b«±^7>-K^'ffiin$tL-CV^cOT\ pf#«03ffl#&*E6±-rSi^3& J fcS. ^O*. 
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^mmmxa. <? r 2 a amm 1 0 b \z%mm 2 6 imsststix ^&nx\ ¥ 

[0059] 

^wtBWiSfc^aW£^^4£fcfcJ:^ affix yj-yy&cv 

V * -3 3830^4 £5-3 COT* S . 

[0060] 

(BUSIER) 

£>jwa*u\, t-r. mMiz^xmmzwmt^o msiz. ^■mw^y-r^mm.^ 
bkheit**. as (a) iz^ i mfai--yT6 1 commiza. *<mm.tz&ixmkv> 
nm6 2tfBm$tix\ l ^&cDX\ wm-t^mmnKcoiL'-y^m^^x^^ , z^xo 

[0061] 

08 (b) (i s B^*^fofc4 s **f-vr<?5THHT*-6. Wftfyr6 1« 
Jtffi^gWUi, PM«co*Sco«ft^ y K 6 3 #v h U ? X±tIE?iJffM£:ftT V *4 . 
#flSy\°. y H63ti, SIE^6 4tJ; >91{i*^{i:1S^ffi<7)fl:ffi6 2^SMSiiT^|, 0 

[0062] 

I9(i, 08(b) cOA-A*tti(tft«iifBfiiiHT»*. ±3BW J: 3 tSMWBA 

h6 5<^IC!Wtt, BE«6 4j&*JBf£3fl"t^.&. BiSS6 4W;l/r-l/yXh6 
SWoSKMcttW'W K 6 3^'?FM§ix. t«y KtDHffi^s>T7 8i«$ 

, ¥«ftf-y76 i^mm^mzn^ m^m^mme emmwztix^z 

[0063] 

fc^awfrga i #\ Efi^as iooo tsois^-c ^4 . #*tt®K i 

n-^mrm^rm^ yyizm^fitz^yy'tjK misx&a oQoe>$mtzj8&ztitz 

ti^7b'C*fLt, "J7n-«FCB (Flip Chip Bonding) f^aitCJ: 99gg 
[0064] 

HI lii, ^j!ftc5D^Sst±5(t4^f+:f--y7°2c7)BlTH0 v C*-2». _B*LfcSI5 1 O^Sfe 

comifci3v>T{i. m 2 2 8 mm.i ocommizmfcLtzmzttLx. *mm 

cOJKBfcfc^-Ctt, Il««8i2 2±t^2c0ffiSJi2 8 2rWiiLTffMLTV^*JC 
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ftT^S. ZLX. W,2amMM2 8(4. Hi HcStJ;^:, .icon l cnw^Mi 2± 
tSft* 3*1X^4. i«lg2««Jg2 2(4. m 1 «^«2 2 kteP^BJS^c^riWM 
SrSP I (#y>f SF) |*feM?^V^. ±taiSl«ffiSJl2 2(4. # 

tXfflKrW«rt«IB***L, &2<3ttlM2 8tt, Sf 1 WttlMI 2 2<^)rt»JEft k l±Rit 
«OffiHfflttri*F«rtai5J6* £fl"rs . ±I£H 1 coffiSS 2 2 tOJiJ? k LT(4. Mili'3//m 

L/tfis i «9*5*sjb 2 2 ±tm 2 ioffi^s 2 s j6*flMis*LTv^ £tw±. n i commomm 

[0065] 

mosyfe^jBtiJits^ u> ~~ uk H3 (a) css^-joc, sjk 

1 OtCiagPHO^JFML, MS 1 <?MlfilM 2 2 . ifcfc:, S2<0«»128^ > Jtf 

4. "9 Ufc* U 5 KHflUffcSS 1 OMSSW 2 2 iCitLTW^ . Z. <r> 

c aii2o, is i«ies«2 2^j;f t B2£7)iffi^Ji 2 8 izmij^-yi-yfzmLx 
«wc» 03 (b)-i6 (a) , (b) t^-r ± 3tdi commmmt mm^j: 

[0066] 

s& i o tmm i owffi»atj^js§nsmi «of&»«2 2 kt4. ^eh-flamEa* 1 

Jt&S. f77ft«lt, i««J57J«ll(:J:0, ffiKl 0(4. £ 1 DXKaffittiii 
W*fcttJ(HMfc»lttLTR*£i:J3ar4. ^HSft^St «t*Uf . 2£K1 OcoaHMt 

s& i o izm-z tm&hWffiBSi 1 ^ksi^ (45c*rar [6rc&&Ji?2 c7)ife«Ji 28^s 
i c7Mmm2 2±tz.B&r& . m2c7)^mm2 8co^mtn / zx <o , ssio 
t«io (oiticM^ m i w«!*Mi 22k o^gpjtE^i , m 2 ^ife«JB 2 

8<9rt9«MJfc:J: D¥iT4^(4»^$^S^k* s ^k%-&„ irafeS. ISlOtlt 

1 0 «ogg»Ht:jg«snsm l »«aiS 2 2k fl»6*0>*fc:J: Ofytrf &a£&<z>K9 w 

[0067] 

±IBH2^)||M^«i^UT{4, S2<^ttlU2 8»tSl<^lfilMi2 2±k:« 

f&Ltzmz, zco;\>ym4o±z^tsmMioizm2cvm&m28itBtfi-?&zti>itt 
i(7)^t{4, J\>ym4 o^-ktsmico^mmcr^miziy-jxb^mp^L^ m 
3Bas. mmmz^^m^<mm.> l zv i Jxv^^--y-f-th. ^<nm. n?--y 

2 totess 2 8 * Bfc£ t . sa 3 4 ^flias s fi-o * * as 2 ««« 2 8^s§ 

ifc, SKI 0±fcWaH2S»*Lfcftfc, aS2«0tt»l2 8*W«-Sifc 

&(~. J^Ufc^MWt^SMifc^^PBHSwMfcov^T. Hi 2tfflotK»f4. 
HI 2(4. SW«Ktf>*Hg0T*a4. ±»Lfc¥*ttS6Wi, J*#«fS3 0 0<Ofi#;|*ia5 

[0068] 
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fcil^xyy-T'jy/- 7-?Xf-ya> (EWS) N ^— 7-K7n-feyt 
[0069] 

[0070] 
[0071] 

[mi] hi ^mmmm^m & >y rsoMip^f snanrHia-c h & . 

[ ia3 ] m i cvmm^BBim & >y 7*«ws*ffi<oMHHHT* 4 . 

[ 04 ] ff£ 1 cDmmcDBMlzffi h -y rwKtJ^OlMHerc* 4 . 

[ as ] » i ^mmmmizm & 4^*k- >y ycowmumcomprnTfo & . 
[07] hi nmmmmizm i *mm^e>wavm<nmMTg> h . 

[ 08 ] BK«W>iMBHT* 4 . 

[ 09 ] SE^^IMBfl L fcfl^csrc* s . 

[ 010 ] HBaHR«»^HBrc» s . 

[0ii] m2cr,mm<nmm^h^^^^mM^mmwmmx'hh, 
[ 012 ] h 2 <7)mmcr>&mz{% s ¥mw+ >y y^wm-fimmwm-cfo h . 
[ 013 ] *fln»^)-WTft s »^mfs^i^i0-c* 4 . 

[0072] 

2-4i*f'/7, 10-«, 2 2-Sl«jg8i, 2 4-TMIBL 
2 6. 28---m2£0%mm. 3 4-tS 
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F^-A(##) 5F033 HH07 HH09 HH11 HH13 HH14 HH18 HH23 HH32 HH33 JJ11 

JJ13 JJ14 JJ23 JJ32 JJ33 KK09 KK18 KK33 MM08 MM13 

MM30 NN05 NN07 NN12 NN37 NN40 PP06 PP15 PP20 PP26 

PP27 PP28 QQ07 QQ08 3309 QQ16 QQ27 QQ28 QQ30 QQ37 

QQ48 RR04 RR06 RR09 RR15 RR22 SS04 SS15 



